Lumbar spine discs labeling using axial view MRI based on the pixels coordinate and gray level features by Al Kafri A. et al.
Lumbar Spine Discs Labeling Using Axial
View MRI Based on the Pixels Coordinate
and Gray Level Features
Ala S. Al Kafri1(&), Sud Sudirman1, Abir J. Hussain1, Paul Fergus1,
Dhiya Al-Jumeily1, Hiba Al Smadi1, Mohammed Khalaf1,
Mohammed Al-Jumaily2, Wasﬁ Al-Rashdan3,
Mohammad Bashtawi3, and Jamila Mustaﬁna4
1 Faculty of Engineering and Technology, Liverpool John Moores University,
Byrom Street, Liverpool L3 3AF, UK
a.s.alkafri@2015.ljmu.ac.uk, {s.sudirman,a.hussain,
p.fergus,d.aljumeily}@ljmu.ac.uk,
H.B.Alsmadi@2016.ljmu.ac.uk,
m.i.khalaf@2014.ljmu.ac.uk
2 Dr. Sulaiman Al Habib Hospital, Dubai Healthcare City, Dubai, UAE
maljumaily@yahoo.fr
3 Irbid Speciality Hospital, Irbid, Jordan
drwasfi1@hotmail.com, mohdbakhiet@yahoo.com
4 Kazan Federal University, 18 Kremlyovskaya str,
Kazan 420008, Russian Federation
DNMustafina@kpfu.ru
Abstract. Disc herniation is a major reason for lower back pain (LBP), a health
issue that affects a very high proportion of the UK population and is costing the
UK government over £1.3 million per day in health care cost. Currently, the
process to diagnose the cause of LBP involves examining a large number of
Magnetic Resonance Images (MRI) but this process is both expensive in terms
time and effort. Automatic labeling of lumbar disc pixels in the MRI to detect
the herniation area will reduce the time to diagnose and detect the cause of LBP
by the physicians. In this paper, we present a method for automatic labeling of
the lumbar spine disc pixels in axial view MRI using pixels locations and gray
level as features. Clinical MRIs are used for the training and testing of the
method. The pixel classiﬁcation accuracy and the quality of the reconstructed
disc images are used as the main performance indicators for our method. Our
experiments show that high level of classiﬁcation accuracy of 91.1% and 98.9%
can be achieved using Weighted KNN and Fine Gaussian SVM classiﬁers
respectively.
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1 Introduction
Low back is pain considered as the second most popular illness after the common cold.
More than half of the world population were affected by the lower back pain once in
their lives [1]. In the UK, the ﬁgure is higher with about sixty to eighty percent of its
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